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Abstract of JP9331114 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light emitting device in which 
point defects and degradation of an active 
layer are prevented by controlling the distortion 
in the structure. SOLUTION: On a substrate 1 
formed of GaAs a first conductivity type clad 
layer 6, a first guide layer 7, an active layer 8, 
a second guide layer and a second 
conductivity type clad layer 10 are formed by a 
semiconductor of ll-VI compound and are 
laminated in sequence via a buffer later 2. The 
buffer layer 2 is formed by a GalnP mixed 
crystal and its composition ratio is smoothly 
changed from the substrate 1 side toward the 
first conductivity type clad layer 6. The lattice 
constant on the substrate 1 side is matched to 
that of the substrate 1 and the lattice constant 
on the first conductivity type clad layer 6 side 
is adjusted so that there may be a specified 
lattice misfit weith the lattice constant of the 
active layer 8. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor light emitting device in which 
point defects and degradation of an active layer are prevented by controlling the 
distortion in the structure. 

SOLUTION: On a substrate 1 formed of GaAs a first conductivity type clad layer 6, a 
first guide layer 7. an active layer 8, a second guide layer and a second conductivity 
type clad layer 10 are formed by a semiconductor of II-VI compound and are laminated 
in sequence via a buffer later 2. The buffer layer 2 is formed by a GalnP mixed crystal 
and its composition ratio is smoothly changed from the substrate 1 side toward the 
first conductivity type clad layer 6. The iattice constant on the substrate 1 side is 
matched to that of the substrate 1 and the lattice constant on the first conductivity 
type clad layer 6 side is adjusted so that there may be a specified lattice misfit weith 
the lattice constant of the active layer 8. 

■ : • W /- 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAd aWydDA409331 1 1 4P1 .htm 06/1 2/08 



awe*****? (jp> <i*> 'Jkm%$&'Jkm (a) mmumuHm* 

#1^9-331114 

(43) ^KB *FJ« 9 ¥0997) 12JJ22B 

(51)IntCL* affJIB^ J?ft»31#*i- 

HOIS 3/18 
HO 1L 33/00 



F 1 fiSB^SBf 
HOIS 3/18 

H0 1L 33/00 D 



SSHB* W*eoftl2 FD (i 8 1) 



(21){H»8# 


4$SPF8- 170617 


C71)HiB!A 


000002185 


(22) (USB 








¥l£8*F(1996)6)|10B 




XMUUf IKftAiri 6TB 7 #35# 








«ac# * 








**«iBJllK4E I S&;i!6TB7S35# V— 
















3ift #81 








JtCSCfi5aJnEatffll[|6TB7S35-^ y- 














(74) ^SA 


#s± ma m-m 



(54) ¥2&fl3g3fc3iMP 



(57) mm 

[ftlifc^©] G a A s \z J: D »fifc LfcXffi l <D _btc@ 

®^2Sr^Ln i -v imit&mmmmzx ^jve 




<3 6 <3 8 «S S 



-1- 



[*H*S3fc<D«sia] 

n8itt**#^t>45* i **a^ 7 y ki, m&m 

Jh/C*3 9, 4>fc < i tfuism l i&mm? y v K»ffifl<z>— 

^$a& s *xfc«^;FKWMM t $ nfc £ fc t -r 

ffl* fc $ ;Kfc ^ t tt flk 1 1" $ Mta 2 IS^o 
ttttfBSIKflE'fr *flBfe^SfHbtttt lc A ^ o 

i»**6 ] wi&mm* 1 i 1 -vwb<etm*mmz 

*5J:t5WKJR2iMia^7s/ KSfi I I - V I Mikity) 
m 1 E*oaWHW8**^. 

J: 9 »A $ ixfc r i: t -f 5 6 |S«fcO*i» 

* KJIfcOlBKi«*-T-JiSrf|*.*:w4:«rW*i:i-SIII* 
« 1 IB«0*Wflc«*3R^ 0 

«8SEtt^»#«ft3rF. 

[»**io] mess, ffiii2«©s*5j:^iiriEj@» 
gtr&ff 2 * ^ v KStt i i - v i $Hb-8*¥*©# 

JSiiM1^9 7 KJBioMJw 1 I l-v«Hb-frft¥W 



(2) 3 1114 

«^fcwfc«r#«ti-S«**8lE«0*Wfls:*** ' 

m*m 1 2 1 BirfBsg i ^m^^ 7 » km t nwastt 
Kansas tu. nesttJi&n 

10 Zti-fcZb ZftWi b 1" Sf!i#Jg 1 BttO)Wflcjt jHR 

[0001] 

5 £So ±lc*ix«x|£ate¥*ft:* ^> fc 5 ^ 1 *m 

m&m b OBBJwft^SSr* LTfc S^*«:***^lc: 
20 [0 0 0 2] 

*»ttT, 1 i-vi»b4»iHHI9*«f« 

tt. — «M X Ga AsfciftcJ:*)«MS;$^fcS«^±^ 
I I -V I »b^¥ift:^ J: 7 y KI, 

5„ :o«t 5fc««S:*ri-5¥»ft:«*:3lf^^*3VNr 

ti, ^-rtb^sffisr^vNfca^-e^, **ttfc*-7-o* 
30 i&T ur o r t -c^iPS^n-cvN^ w b&mmztix 

[0 0 0 3] CO»ttJIO*{ka*^HL-Cfi, 
Stt»fcif«T*j£1-3 I I - V I 
fc if «r«triti- 5 I I I -V^b^ft^*flci:^#®H# 
ft1-S«»^tefcif^^nfc^:teiSJHBT*>5i:#xfe 

S§r£;ft/tv>fc 0 

[0004] «*A«ft«oata»cm^<o 

«fc 5 fc»H^te^#^ Ufcv^*#»**-=F 
^te©^dt3i*^^-"tt, KS. ^f-f Kg, m 

im*zb&mb<DM<»#ttm>t><zmwz&w$; 
gitfzbmz-btiz* -rfct>^>, sttJio^bttmjtt 
\z&tfzm&bnmi*>zbm?Lbti, ^<om^mm 
1-zz.btfmmbKZo 

50 [0 0 0 5] 
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3 

"Ctt, KB*3j:tf;*^f KJIttStK 

[0 0 0 6] r*U4* S««rGaAsi:j:9« 
J*U ^7yKiSrZnMgSSea*, #4 YM&Z 
nSSe^Ji, ii4I^ZnCdSel^l:,tH^ 

SrIMB +■ 5 i i Ic «fc 9 t ^^^^^K-g- $ 
[0 0 0 7] -T*fc>*>, JS^fcasttSffi** 

* i b $r n jh -r 5 r * # T ^ 4 v > t v > 5 nn a* & o ^ e 

[0 0 0 8] »«*l:BLrtl, GaAsCJ; 

f9f^Lfc^tg^_h^ I nG aA8Ui:j:5/<y7r 
■ Sr^ritLT Z n S e t*^3eftSr«E-fr$-fr5K^» 
^frTV^as (H. jeon et. al. Appl. Phys. Lett. 60(1 
7)1992 ) % Z3nfc&><&X 1 I I -Vttfb-fr**** 
OS^OICZ n S e $r^i-^^-fr^^46^^0-C 

[0009] &mwtefrfrzmm&\zm*xftistitii> 

t-J:!?* ^*te«>*flfc«r»ftOLJgttJi^*{bSrKJh-i-S 
[0 0 10] 

31 2 * 7 5> KB ^«l*«fS $ tlX Z> OT? fo o 

$rSfai- 5 SMI OTfc 5 0 

[0011] £ oaW»»W ft«^T»f4. ff 1 W«S* 7 

[0 0 1 2] 

[ 0 0 1 3 ] El l 3Ufico^UB^«<5^*#: 
tt, S&l^JrM, &®J12, e«f§3, ?FigtffiBfb 



(3) #Bfl¥- 9-331114 

l4^Lt^ f 777i5 t 8l»tl^77 KS6, ' 

I2i«i^7y KSi OPMMM&frniS. -ix 

^sffii. ®®^2. a*^s3, *is*&a?&ji4, y< 

* KB l 0 M\ ttAtt^Wfr^J: t? *;h,«x®j83jh,T 
[0 0 14] SffilJl, 3 5 0 Mm-^fc 

/0 19. ^&*feT£>£ffifc v (Zn) ^Ait:J:t)pl^ 
6*tt«r*t5Ga A s \Z X -dXMWL* frlTV^S. 
[0 0 15] fellf$^2/imtfc 
0, ^ttfctfcS^yy^A (Be) omaDIClJ: t> pg! 
©««6»ttS:tt5Ga I n Plil:J:orM$H 

r^s 0 ^<ommm2\*. (Ga) t-o^* 

A (in) tott«it4ra6ft:S-fr5CfcfcJ:9. 
S!:GaAsO^SS-Cfc55. 6 5 3 3Aoi£#lr 
fcV^Ga P©*fSR-C*)5 5. 4512AHln 

[ooi6] 2 5 i fflyo-ffl5i-tt> # y 

aAs^^t^-efc^S. 6 5 3 3A) ^r^^i-^g 
«»*««2 a ^flc$ttTV^S D iI§20HIl 

^(D^tt^o. Sto. 7ttScti:J;^ ftfjg 
R^SiOgttl 8 0»T-3t» (5. 7 7 2A) l^b 
TO. 5%<D*SfrfrSr#-j-5 5. 7 4 4 AtwWS|$ixfe 

[0017)^^ SffiffiE^ffl«2 a t^^F»«^ffl 
^2b k<Dmizii s #!) $J*k'(>iStrM><DtoijUtt:& 
fil^2aO0. 5 2i:0. 4 84>&«^qHft9b 
®^2b<D0. 3i0. 7*T?»fe**(caE<b$-frS^i: 

«a*2b*-c»b3ft*icsefci"5*^3£»acfb««2 c ^ . 

^ [0018] f fcfe*^ *jllfeo^JI8tw*5^-5a»B 2 

^w*^»festEio*^s«d^iciaw^at-fb 
r x «»B2oj?sii^<offi#i^jEji±-efc5i£:^& 

[0 0 19] ji^@3li, InPi3aiGaPi3 
tftoX^Zo InPl3a^J:UtGaPl3bll * 



-3- 



5 

o««ewtt*r-t*b'e^*rurv^. i nPi3afcj; 

0«GaPl3b©S$li, I nPl3a tG a P§3 b 

[0 0 2 0] Jfc*3 s :o^i3(l £tSl £(Oftfl<7> 
n Pf 3 a t G a Pi 3 b t OWOtt^^SE^lffl LT 
g 6 (Dm&cD&W&^Tt^^ o tz*b<D t) 

[0 0 2 1 ] ^«^«fdS4tt, ^Jtlif^^5nni 

-efcox, ^*B»t?*>s^<y y ^ossMcj: o p §j<z> 

OJffflJBMdJl 4 J*. SSltrl I I - Vjfcft***W 
6, Sl^-f Kg 7, «teg8. Kg 9, 

»2«ta^7y ksi o^Mt^i i -v i mt& 

I I - vi^W«*^f B ^M 

t>4>-C$>5 0 **5, B2tri I I -Vj£fc*4M**#i; 
I I - V I ^k*tt^Wfl:tOlHOffffif*ie^*5ft5^ 

[0 0 2 2] /<^77g5ll MM$^»2 0nm 
T'fct), ^«»Tfc52» (N) 0*a»C«t9pSO« 
ftfiWttSrttSZ n S e li:J:ot^«$ilTV^ 8 g§ 

it«i^7 7 K»6tt, mktzmz&mi n m-es> 

tt5Z nMg S S e Sil^otJSaSilT^S. w 

nMg S S eMliMitMK (Z n) 0. 5 
5, -*?*ifVJ* (Mg) 0. 4 5, «ft (S) 0. 
1, (Se) 0. 9-C$>9x ^®I2<7)^I 

«ft««2 b i«^«E*Lrv^5o ii*iI^77K 

#»fcT (Na-Nd) (13xio 17 cm 

[0 0 2 3] Hi Kg 7 te x M&tf** 9 0 

5 C :oZnMgSe££|j:Mit^IfiO. 66, t 

«2 b irfeiFE^LTV^o 

[0 0 2 4] SttJB8fi, ffilitf»*^tt7 nraW- 
*-f-#F*ifi«r*i-S ZnCdSeJSii:J:?)fttSJi 

tvn^o :oz n c d s em&ft&i&tt&mao. 7 

3, H KS £^0. 27tfc^ *&^£»J&*5. 7 7 2 
A-C$>So wtf>?Steg 8 It gu^bfcj:pt^ $fl2 
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[0 0 2 5] S2W Kg 9 Ht„ «l*tfJ»$*«»9 0 

nmT£>*K ^«»-e&S«* (CI) 0«HD^J:?)n 
SOt*filttfc.tt5ZnMg S egiiaoTM 

£*bTV*£. l^ZnMgSeiMfttbWO. 

6 6, ^^V^AO. 3 4-C&9, »tl2(Dft^ 
gffifnfg«2 b t»^S^LTV>5o 

[0 0 2 6] S2flS^77K110H #J;ttffP£ 

WHett^tt^ZnMg S S eUlC^Tl 
/0 fi£$tUTl/>S 0 IiDZnMgSSeillljiiiafiEtfcM^ 
0. 5 5, ^*^£-k0. 4 5, ISO. 1, irU>- 
0. 9 fife 9, «»S2<7>»^S»fPffl«2 b £«HP 
«E*LTV*<5. $2»tI^77KI10^K^ 
y zf3L*/u*e—tti 3 . leVffct), Kt-8S 
(Nd-Na) tt5 X l 0 17 cm' 3 ^^ 
[0 0 2 7] *fc v Cc^^2^m^^7^ Kg 1 0<0J: 
ICte, 0. 5/im(D^^ll l#jfe 

fitt*»*OZ n S e I: J: Of «$iXTV>^ 

g 1 1 tt^*e»-e*>s4S*o»airj: d n^omtte^ 

20 te£r*rLT:fc9. ^<7)W^Kt-M (Nd-Na) 
til x l 0 19 cm- 3 -efc^ 

[0 0 2 8] l^JiJCfi, /n*7^A 

(Pd) , (Pt) *5i:tf& (Au) ^ty^i 

i ifla^e>««*«« *sniw«ai 2#»tte>ix 

Tl^S. &&1 OSSIC^-O-^^A (In) Icj;!?^ 
j££ft*:p<K!!m^l 3&&l-fbtlX^Z> 0 
[0 0 2 9] Z<D* 5 

10 0 3 0] tf, pI©GaAsl:i9ift$JlfcI 
50 Sl^l:, ftT'&zL (Molecular Beam Epi 

taxy;MBE) i&®g2, g«f§3, ^ig 

«H8fdg4, /<y77l5, S1««1^77KI6, 
I1^KI7, ?£t£g8, ^2^KI9, ^2 

mmmt 9 v Kg i o &£x**c* v?m\ 1 o#g^ 

[0 0 3 1] i©MBEat*5^tll, «-SS"t^tl 

a««»Ji4jc*fi-s^<y y ^Aossan, -<y y 

LTft^o /^77l5, Il«t^7yKl6*5J: 
TfifK 1 Kg 7 JK»0#«[ 

^i»fc*Px., IW^oFn^l (Electron Cycro 
tron Resonance; ECR) -fc;u-££:l±RF (Radio Freq 
uency ) oT:/7X^fbLfcS*£!&»LTfT 
5o Kg 9, *2WI^7y Kgl 

0*3«tWt77*Il 1 lw«-i-S**0*JDtt. 

50 XftOo 
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[0032] fc*5, mn> y ^^xumm^m-r 

&it£ J ±Z>Z.b\Z£.Vft\<\ zfy^itLitmm 

&t>*&ikZ J £Z>^b\z£K>Tto 0 
[0 0 3 3] &v^-c\ l^lC/N*7v?f) 

^loSli^y^^^ltlpllIl 3 
£:^f£1-5o -tL^J: »9s El 1 \^ VtimJ&ZGi-Z* 

[0O3 4lRi:, - (n^mttftytm+vxtm i:ov * r 

[0 0 3 5] n«!llil2i: 

m& 1 3 i \zmffi&&?<£frz> 0 m& i 

<Z>#>f Kjf 7£riii§L-C. ?£tel8tr&A£;ft,£ 0 Ste 
[0 0 3 6] ^.Oi#igttJi8-ett, ft^SEiffifOffl* 

6, Kg 7, g£2 0#-< Kg9*5j:tfg£2 3S 

«S^7 5/ KJI 1 0 -Cfi. *&^*gEiffifD«« 2b^^ 

[0037] J-*jt»0^1BlZ«5^*»:**: 
»fn(g«2 b&£J£i bKim*M*?v Kl6i^ 

So ctoT, ^itl 8 O^b^^Jht 6 w t ^ , * 

[0038] m.wz£<?x±-rz>m&m8<K>s<>> 
±«:tms e .tor, g^is^M, 

[0 0 3 9] MJw, g!4i8^^$rSSlote^ 

[0040] an^x, woa|ti»ftcai*»^fc < tixtf, m 

l»tS^77K!6, f 

K«9#J:t«B KIl 0 2: 

ffl«2bt ^r^n^ixft^aE-fr U m 1 ^m§J^ 7 v K 
16, Sl^Kg7, $2©^ KS9*5J:U«3r2 
•«§B* 7 y KJI l 0 o#BJc:Si^36x-tix^ix#ft u* 



(5) ^jp^g- 3 3 1114 

[0 04 1 1 :o*»#***fl:J:iitf, 
Kl6*5j:l)5l2iii^7y KIl 

0 i J: o vM^TSSHtom 2 

K«6*5j:tflB2Wma!^5y Kg 1 0O»fttt« 

70 tl^7^ K»6*5J:aW2llMia!^9y KIl 0tfV< 
> K** s> < ft 8i<Z)/^ 

[0 04 2] ft*5 x r.OjRli»«a!^9!y KJi6*3j:tK 
S2»«S^7$/ KJB l Ofcfcitaft^SRfcA^K^ 

1 i - v i mt&to^mitxtsimbttzpM^mmzjo 

20 I I - V I lS<t*«*W*"ef±^«»o»tt^J: 9 

tv^o I I -V I^k-frte^flc-eJi, -j&fc 

ds*fc9. fcsv^tt^sit o^fr &m&-t 5 c: t IC J: 

[0 0 4 3] ZnMgSSeil^^V>ttt^ 
^ig-?£>?K Z n S e-etemQT?±Zf*&&frl X 1 
0 ,8 cm- 3 Ig-Cfco^U ^K*ty^x^ 
7 7 K-C2. 97eVOZno.89Mgo.nS 
o.uS eo.ez^r^fPT^ir^^SS^i x l 0* 7 
cm- 3 I^I:lt'i/>LtL^3o wixl^tt — I I 

tf-VO s «LiI«^COcn*^-(C J: oT&r££it5 £: V % 
? C OMMONAN I ON CAT I O N/U— /u£r:%Ig 
1"*iEMB#*>S 0 -f-ftfc>*>, ZnMgSSeii(:^V^ 
Tte, «ff]IOx^;^-^z n S e t£**U)0;ib 
ixS«tt)t^J:?)**$nsciJc:46 0 Zn 
SeiZn SO«m^fflf]S03i^^-Srjt«i-Si: 1 
e Vggifi< t>Zn S<D^/J^$v^- ird^ % ^StO&M 
^it*5^:# < t£%bZ nMg S S e^Ofiffim^lI^ 

50 ^^ttl^SK ftoTta*DT^-t^j(|K3ftS/jN$ < ft 
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So B 3 C Z n M g S S e MCfclt 5iS«7^ t 
[0 044]-^ ZnMgSSeSfi<DftfS»H 

•tyyx^-SrttSZ nMgSS e»fi iCtfc^T 

ixHt^K** y:****'*— ft*. 

[0 0 4 5] *jMfiO?^tt^*5V^fflV>fc2 no. 5 sMg 
0.45S0.1 Seo.s iil^fD7^i?^gg^3Xl 
0 17 cm' 3 tv<> K^r^ry^*/^— *5 3. 1 e VT 
&9 > ^OZ no. 89Mgo. n So. ib S eo. zi&&\Zt& 
-<0. 1 5 e vaat>fi*f fi^x^^-iS^ft < 4 
So El4i^ZnSe, ZnCdSe^ a , ZnMgSS 

T# So 

[0047] -hiEsafio?gi»iw*5^rtt. mm 

iHGaln PHI^J: t)^1-SJ: 5»wLfc*s % 
Ait £ it" 5 £ i: «fc y> «^ 3£»*£«<D*H=-fe» 

S^O"C$>^ % fttl^I I I -vJMbfrfcif^fleicJ: t) 
^^i"S«t o\z LT 4>«fcV\> E) 5 id^Lfc I I i-v^ 
^^^frCOfe^S^t,^^ X o \Z, g^Ga 
A s IZ X K> MA Is^m&lZl-X^ A 1 I n PSfi^ I n G 

i i -vmit^m^mmzmh-r. n-vi mt&m 
[0048] mjc, ±iansi^ffi^*5^rtt, ami 

2«r35c*a>fcttS»Sfc:J; *)T&A+*3l 5\zL1tt>K 
3 £XJt£>5cSI ?>45 »*-e*>ixtf «atf;it SrSC-fb $ -fr S 

[0049] an^-c, ±&mm<Di&m\z}$\,^xn % g& 

l£Ga A s tCj;f9^i-S«t ^lCL7b^ x #$§|J^ 
Sffi1*Sr. t^-Ct So #J;ikf, Sl6(c^LfcI I-V 
*^*-tOH«i^^ J: InP^GaPC 
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V^So I n PO#iP£Sli^4S£ 

-«tC«|«-rs Z n C d S e jlgOftf^fti: 9 fc** 
^COT, Sfifcil nP^StMZnCdSeli 

So 

[0 0 5 0] m&&ttL<D&&&*mmzj:QjeA 

^fcUGa PfcJ^BjSUilfrfrfcW:, Ga I n P&al 
£*iteAl I nPtiia^fieMtSwi^T 

tSo 

[oo5i] sms*. ±&mm<Djtmizm*TttL, m 

l. Wtta^^y KJl6«J:tKj|l2««a^7^ KJg 1 o 
?0 £Z nMg SS eiUtiOJgfltU Sg 1 <D# KB 7 
*5«t^l2W KJB9SrZ nMg S e&f|lC«fc VMA 

KMJ:W2W KSSr«^i-S*SStt^«#:SrZ 
n S S e^HZnMg S S e a^&SV^j: Z nC d 
MgSeS^iS!ItMJ:v\ H 1 igmSJ^ 

7* KH*5i^»2*«SI^7y KJI«r«A-r5«tAtt 
0 ***SrZ nMg S e Si^: tJitf iv\ ^io, 

ifii-s^«^fcSo 

[0052] »px.r**i. ±mmmv>m®iz&\,*xft. 

«i«r*SPUftv^^*5VNTtSffii-S^ir^"e#S e 

o [0053] m\z^it, ±mnm<otemzm*xft, m 

*^S3SrGa Pi: I n P t SrttS LT^fifci-S J: 5 K 
811^1 nGaAs^l:J:9WLmH Ga 

#So 

[0 0 54] 
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teS^£<b&KJki-£ fttDm^&T^BSJt 
[0 0 5 5] I^I:J:ott«i£tti^>K 
.tor, **i#^»o»3&5*s t <c 

0, «Mt«rffi:<-rSwi:*STt^iv^5 9!l*t,*i-5 0 
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